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Why is Soil Health/Quality Important to the National
Agricultural Industries?

* Improve profit
* Maintain or improve yields

iy < Ly * Improve disease control
* Improve water use efficiency
Sl esit Aicei g *  Protect rivers and marine environments
improve it? from flow of nutrients (N,P) and pesticides
* Maintain good soil structure and prevent
erosion

* Maintain biodiversity

* To be good stewards of the land
* Reduce labour costs

* Reduce pesticides

* Avoid erosion

* Avoid salinity

* |Improve image

bt s et * Improve wine quality?

\/ <o |To Ensure Consistency?




Why would you want to improve soil health/quality on
your property?

Key Outcome Priority A— _ _
Score Productivity/yield Wine quality

Productivity, 3

yields

Wine quality 3

Water Use 2

Organic Carbon 2

Soil structure 2
Education 2 *hkd  [Fkk Pokkd [ekkok|hkkkd |k kkkk
] 75-I79 80-]83 84-86 87-89 90]-93 94-97 |98-100
12 14 15 15.5 16.5 17 18 12 | 195 20
Land StewardShlp 1 NO MEDAL BRONZE SILVER GOLD GOLD




Do soil quality characteristics
influence wine quality?




Do soil quality characteristics

influence wine quality?
93%




Can we change soil characteristics to
improve wine quality?



Can we change soil characteristics to
iImprove wine quality?

98%

A. NoO
B. Yes

2%




Do you Presently Use Soil Tests?

A. No 73%
B. Yes




Was the Soil Test Useful?

83%

A. No
B. Not really
C. Yes

2%




What was Most Useful Information
from the Test?

. It managed my fertilizer use
28%

It identified a soil quality
constraint

25%
23% 23% °

It provided benchmark values
for my property

. It provided evidence of
improvement in my soils
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GWRDC: Setting Benchmarks and Recommendations for

Management of Soil health in Australian Viticulture
Aims:

= To identify a minimum set of indicator tests to

measure biological, physical and chemical
changes in soil

= To benchmark different management systems
and regions

= Develop fact sheets which link indicators tests,
grower management and vine performance?

" Link results with grower management and
Entwine requirements, etc.
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Cornell Soil

Health Assessment ° ° °
e Cornell University Soil Health Test Report:
Uses huge database to benchmark information and
farms
CORNELL SOIL HEALTH TEST REPORT
FARM NAME/FAI}MER: GATES FARM RESEARCH TRIAL _ |sampem DATE:
|ADDRESS: E-MAIL: }I‘HUI\L |
Soil Indicator Soil Process (Function) TSR |
; CROPS: // SOIL TEXTURE: SILTY J
Soil Texture and Stone Content all INDICATORS | CONSTRAINT | FERCENTILE RATING®
Aggregate Stability aeration, infiltration, shallow rooting, crusting oS W
Available Water Capacity plant-available water retention st o oty
Soil Strength (penetrometer) rooting § St Histne ]
Organic Matter Content energy/C storage, water and nutrient retention CH——— S
Active Carbon Content organic material to support biological functions e rcnion
Potentially Mineralizable Nitrogen ability to supply N g
Root Rot Rating soil-borne pest pressure o ==
% ! : | 59
pH toxicity, nutrient availability D - |
Extractable P P availability, environmental loss potential et
Extractable K K availability 2 [ecactbl Phosphorus e
. . . . e . = |CNAL Report) 9.6
Minor Element Contents micronutrient availability, elemental imbalances, | |2 .. .rousem o ]
t0X|C Ity (@) CITML Report) el 6525 ol
OVERALL QUALITY SCORE (OUT OF 100) MEDIUM 56.3




What has been done so far?

Two industry workshops to select a set of standardized indicators for soil quality.

Sampling of approx. 600 sites across 200 properties in 4 regions (McLaren
Vale, Barossa, Yarra Valley and Sunraysia) — undervine, mid row and native
sites, using the standardized set of indicators to determine biological, chemical
and physical parameters of soil quality.

Development of individualized grower booklets which have benchmarked
grower sites with the regional average and started identifying regional
constraints.

Conducted two major field trials which have demonstrated the successful use of
the indicator tests of soil to assist management of a constraint and the resultant
benefit the industry Tale 3 Resuts of snalyses i susurfac sofs (3545 cm) forTressry Wine Etate Winer ss and Maren Vale verag

m Nitrate P K~
Nitrogen Colwell Caolw

ma'ky malkg

Soil properties of vineyards

in the McLaren Vale region:
Vineyard Report Treasury Regional 123 2.53 137 22031 50.43 058 027 R} 79 1404 115 115 345 122 17E &.78
Wine Estate Auerage
Bethany  0.50 2.00 3.0 2220 5820 O.B6 0.15 7.6 B3 181 03 075 430 030 256 117
Booths 2.00 2.00 40 4320 7640 0BL 045 7.0 7.8 1626 156 140 625 222 254 B73
Midrow
Regional  LEL 162 122 2098 IB56 059 0.13 6.8 7.6 3041 123 084 335 138 177 9.83
Avers,
Bethany .00 a.00 40 2560 23.30 132 0.16 7.6 B4 203 260 101 551 034 329 103
Booths 3.00 4.00 5.0 4350  7.00 0.82 0.23 67 7.7 48 178 162 695 065 271 240
Nativ
Regional 114 1886 6.0 2961 1566 084 0.7 6.9 7.5 2008 121 130 308 123 177 780
Average
Bethany  1.0D 3.00 40 410 620 118 0.0 T.E E6  1E3 18 DEZ ATD 027 277 0S8
Booths a.00 500 40 3880 4.20 104 0.16 7.4 B2 83 47 171 A0E 075 312 24D

! P=phaspharus; *K=patassium; * Exchange able Gtions detenmined with 2 pre-wash; results in meg/100s; 1 meg/1005=1cmalky; ‘CECCatinn exchan ge capacity; *ESP=sxchan geabile sadium
parcantaze



Soil properties needing tests

Soil
Health

Physical soil Chemical soil Biological soil
properties properties properties
Solid soil Nematodes )

Water: particles

Mites
Fungal hyphae

Protozoa
Bacteria




Soil microbial biomass:

* living component of soil organic matter excluding
roots and macrofauna

e Measure of the microbial population density

Potentially mineralizable nitrogen (PMN):

 amount of nitrogen converted to a plant-available
form by soil microbes

* measure of soil biological activity

Labile Carbon/DOC:

* Organic matter fraction available as food sourcel” 4
for soil microorganisms y

« Measured by colour change reaction




Importance of Biology




Physical indicators

1. Aggregate stability

» Aggregates (peds) may collapse (slaking/dispersion) when water is added

* Results in hard setting surface crusts and /or impermeable sub-soil layers, adversely
affecting:

— Air and water movement
— Aeration
— Root penetration and seedling establishment

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
sssssssssssssssssssssssssssssssssssssss

Dispersion score 4: Complete
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



Physical indicators

e Air Dry Consistency (ADC)

— Measure of the strength and coherence of a soll
— Gives an indication of root impedance, workability and

permeability

1 Loose No force required, separate particles such as loose sands

2 Very weak Very small force, almost nil

3 Weak Small but significant force

4 Firm Moderate or firm force

5 Very firm Strong force but within the power of the thumb and forefinger

6 Strong Beyond the power of the thumb and forefinger. Crushes
underfoot on a hard flat surface with small force

7 Very strong Crushes underfoot on a hard flat surface with full body weight
applied slowly

8 Rigid Cannot be crushed underfoot by full body weight applied slowly




Chemical indicators
. pH: pH water, pHCaCIZ

* Optimum 5.5 — 8 (water) for grapevines
* Influences nutrient availability, microbial activity

Nitrogen

Phosphorus

Potassium

Calcium and Magnesium
Sulphur

Boron

Copper and Zinc

Molybdenum
Iron and Managanese

Aluminium

f|Buons
Aibuong Liap
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Chemical Tests

. Exchangeable cations Ca?*, Mg?*, K*, Na*
+ve cations are held in the root zone on the -ve clay and

organic matter particles (cation exchange capacity, CEC)

CEC = major controlling agent of soil structure stability,
nutrient availability, pH, buffering capacity

ESP — Exchangable sodium percentage
Sodicity

. Total organic carbon and (Labile C, DOC)
Measure of total organic matter

Important to a wide array of soil functions
Associated with nutrients and microbes
Increases cation exchange capacity (CEC)

Maintains soil structure




Minimum Data Set for Industry

INDICATOR THRESHOLD VALUES FUNCTION/ISSUE
BIOLOGICAL
Microbial biomass, chloroform >300 ug/g Soil biological activity

Potentially mineralizable nitrogen
(PMN)

8-18 mg N/g soil/week

N supply capacity

Labile carbon

> 500 ppm

Soil biological activity

PHYSICAL

Aggregate stability /dispersion
(ASWAT)

Good < 6 (0-16)

Infiltration, aeration, rooting,
erosion

Aggregate stability /slaking

No slaking, (0-3)

Infiltration, aeration, rooting

Air dry soil consistence (ADC)

<2

Rooting, compaction, erosion

CHEMICAL

pH 5.5 - 8 (water) Nutrient availability, plant growth
EC <1.4dS/m Salinity
Exchangeable cations (Ca, Mg, K, Na) [ Ca 60-80% Buffering capacity, nutrient
Mg 15-50% availability
Sum = effective cation exchange K 1-10%
capacity (CEC) Na <6% Na — sodicity, dispersion, soll
ESP = Na/CEC x 100% structure
Total organic carbon > 2% CEC, buffering capacity, microbe

food source, energy storage, water
holding capacity

Chloride

<175 ppm

Salinity




First year... to ensure tests gave a useful outcome

Physical Parameters

Orlando | | | |
Topsoil 0-15 cm
Optimum Range Comment
Treatment (Thresholds)
Data Units Control Midrow = Mulch
Physical
Parameters
Rating (0-7) <2.00 If >2.0 add organics, gypsum several years
beforehand to comect chemical imbalance,
effective deep npping and comecting the
Average of ADC 1.33 1.17 1.00 cause
Rating (0-3) 0 Sow an active fibrous crop {eg. perennial
Average of Slaking 0.67 0.17 @ ryegrass (long lasting
Rating (0-4) Gypsum needed as you approach b or

Average of ASWAT

6 or below i1s prefered state
167]  200] Cosg)

above




Second and third years.......

— Benchmark regions

— Conduct trials & compare
paired sites

* Constraints

— Begin industry focus groups
to do their own sampling
e.g. Mornington
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Benchmarking 2013 &2014 at 30 sites in 4 regions
Barossa Valley; McLaren Vale, Murray Valley, Yarra Valley




Standardised methodology

Same time, same place, same method

Approx 4 weeks after harvest

Undervine, mid-row, non-production

Single panel; near dripper, approx 20 cm from trunks; centre of midrow
Surface: 0-15 cm, 5 pooled cores — biol, chem; undisturbed peds — phys.

Subsurface 35-45 cm, 3 pooled cores — chem; undisturbed peds — phys.







Large Standardized Databases from 4 Key Regions — A first for industry!
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BUSTAINABLE AGRICULTURE FLAGSHIP

Soil properties of vineyards
in the McLaren Vale region:

Vineyard Report Treasury
Wine Estate

.'_. Department of
Environment and
Vlctorla Primary Industries

aowrdc

Individual property data
collected which can be
related to regional
averages.

I.  Often identified
constraints and
iIssues needing to
be managed

ii. Leadto
improvements in
vineyard
performance



Legend

The map depicts the distribution of 15 generalised soil groups.
The map is based on an interpretation of soil landscape units. Soil
landscapes invariably comprise several soils. The most commonly
occurring soil group in each landscape is delineated on this map.

- Calcareous soils

-1 Shallow soils on calcrete or limestone

Gradational soils with highly
calcareous lower subsoil

Hard red-brown texture contrast N

[0 soils with alkaline subsoil W
75 ‘
s - Cracking day soils

S
/ Deep loamy texture contrast soils
Vg with brown or dark subsoil

B sand over day soils Kilometers

I .
- Deep sands 0 1 2 3 4
- Ironstone soils

N € - Deep uniform to gradational soils

>

Soil characteristics of McLaren Vale region



Inherent Soil Properties
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1. Individualized Grower Comparisons to the Regional Average
(undervine, midrow cf. undisturbed native sites)

14' Surface (0-10cm) Total Leco Organic Carbon (%)
12 B undervine
10 - B midrow
. B native

Number of sites
[ p]

-l

005 10-15 20-29 30-39 4.0-449 50-59 »6.0
Total Organic Carbon (%)

Fig. E-| Chart Area inf total organic carbon (Legg) in surface soils (0-10 cm) for 30 McLaren Vale sites sampled in 2013.

Table 9 Results of total organic carbon (Lego) in surface soils (0-10 cm) for Treasury Wine Estate sites and Mclaren

Vale average.

k
. Location undervine midrow
Bm)  Regional Average 2.48 758 3 48
Site 1 196 2 85 3.37
Site 2 1.64 218 2.19




2. Impact of Viticultural Practices cf. Natural Conditions

Yarra Valley Surface Soils

14 -
pH (water)

12 -
n 10 - .
9 W undervine
o
E B midrow
w 8 -
L
o MW non-viticultural
2
€ 6 -
>
2

4 -
) i I
0 -

45-49 5054 5559 6064 6569 7074 7579 8084 8590
pH (water)

Production shift cf native in soil pH = eo—)

Position Mean Range Ideal range
Undervine 6.5 55-7.6 5.5-8.0
Midrow 6.5 57-7.4 5.5-8.0

Non-viticultural 5.5
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3. Regional Comparison: Surface Soils pH (H,0) at 0-15cm

MclLaren Vale

ervine

5.5-59 6.0-64 6.5-69 7.0-74 75-79 8.0-8.4\.8.5-9.0

pH water

mUNDERVINE  Barossa

= MID
H NAT

5-5.4

IVE

5559 6.0-64 6569 7.0-74 7.5-7.9 8.0-8.4\ 85-9.0
pH water (1:5)

Number of samples

Number of samples

=
o

20

[ERN
(2]

[
o

(9}

[EEY
N

(o]

\ 4

Sunraysia

W undervine
i H midrow

M non-viticultural

1 .

6.0-6.4 6.5-6.9 7.0-74 7.5-7.9 8.0-8.4\8.5-9.0 9.1-10
pH water

i Yarra Valley

W undervine

H midrow
H non-viticultural

45-49 5054 5559 6.064 6569 7074 7579 8084 8590
pH water



Number of sites

Number of sjtes

20
18
16
14
12
10

o N B OO

4. Identification of subsoil constraints: Exchangeable Sodium Percentage (ESP) (%)

6 -

o
I

(o]
1

(o)}
1

N
1

N

O -
0-0.49

0-2.99

MclLaren Vale (0-15cm)

1.00-1.49

2.00-2.49
ESP (%)

Mclaren Vale (35-45cm)

3-5.99

6-3%

9-11.99

W undervine
B midrow 3
; o
H native £
©
wv
(T
5]
S
o
o
€
E
2
3.00-3.49 >4.00

W undervine
B midrow ﬁ
; o
M native £
©
v
L
5}
e
o
Qo
£
S
2

12-14.99 15-24.99 25-34.99

~

25 1 Yarra Valley (0-15cm)
20 -
1S 7 W undervine

H midrow
10 1 B non-viticultural
5 -
O .

0.4-1 1.01-2 2.01-6 6.01-10 10-15 >15
ESP (%)
30 -
Yarra Valley (35-45cm)

25 -

M undervine
20 -

H midrow
15 | W non-viticultural
10 -
5 .
0 - ||

0.4-1

Concern!!

1.01-2 2.01-6

/ ESP (%)

10-15



5. Identification of Potential Constraints/Problems

4.1.2 SUB-5URFACE 50IL5 — CHEMICAL DATA

Table 3 Results of analyses in sub-surface soils (35-45 cm) for

Longuoc
vty

Urganic ]
Carbon Lewvel

(CaCl)

Colwell Colwell

Nitrogen

Nitrogen

meg kg mg kg mpg/kg mplkg k. d5/m

Undervine

pegional  1.23 3 53 137 2201  50.43 0.68 0.27 7.1

Site 1 0.50 2.00 3.0 27720 5E.20 0.86 0.16 7.5

Site 2 3,00 2.00 4.0 4320 7640  O.EL 0.45 7.0
M idrow

megional  1.51 3 62 127 2008 2856  O.68 0.13 5.5

g!te ; 2.00 4.00 4.0 IS0  23.30 132 0.16 7.5
Site 2. 3.00 4.00 5.0 4350 7.00 0.02 0.23 5.7
Mat e

pegional  1.14 3 56 5.0 J061 1668 0O.B4 0.27 5.9

Average

~——— 100 3.00 4.0 2010 620 1.1B 0.10 7.5
Site 1 4.00 & 0D a0 IBG.0 420 1.04 0.16 7.4
Site 2

P
Level
(H:0]

! p=phasphaorus; “K=potassium; ¥ Exchangeable otions determined with a pre-wash; resultsinmeg100=; 1 mag100==1cmalfles: *CEC=cation =xchange capacity; *ESP=muchange=able sodium

percentage

<175 ppm <6%ESP



Field trial and paired site results.
Example of how to use soil tests to
help manage a constraint




Timing of Soil Tests Important - Standardization required!

Cl (ppm) before the season Thresholds
- 175ppm CI

200 - <6% Exch. Na%
180
s Cl Threshold
140
e @ 0-15 Low Salt
100

80 W 0-15 Elevated salt
60 @ 35-45 Low Salt
0 M 35-45 Elevated salt
20

. 1l

Low Salt |Elevated salt| Low Salt |Elevated salt

0-15 0-15 | 35-45 35-45 |

Cl (ppm) after harvest

200

180

160 Cl Threshold

140

120 @ 0-15 Low Salt

100
30 W 0-15 Elevated salt
60 @ 35-45 Low Salt

40 W 35-45 Elevated salt
20
0

Low Salt |Elevated salt| Low Salt |EIevated salt

0-15 | 0-15 35-45 | 35-45



Project Outcomes to assist Management of a Constraint

1. Indicators were able to predict extent of salinity
2. Indicator tests correlated with yield/wine quality
3. Simple economic models were developed to show beneflt to

grower/industry

Wine quality

Soil Indicator set

Yields



Cli{ppmy) In soil {0~ 1383 1355 178
15cm)

No harvested 82 87 134
No dropped

Yield (kgs)

Threshold <175

Cabernet ppm Cl is OK



Salinity site (Cl in ppm): Undervine cf. Mid row cf. Native

Depth (cm) 0-15 0-15 0-15 35-45 35-45 35-45
Low salt 178 39 90 99 78 69
Mod salt 492 303
High salt 704 1319
2321222' 28.5 23.7 36.4 26.3 19.6 20.3

Threshold >175 ppm of concern for grapes



NU-test

nutrient uptake

Wine Grape Petioles
Pinot Noir
REPORT

AGVITA

AMALYTICAL

AEM 52129 ;16310
PO o 155,

E56

Client Name: YERI TATION 3?”‘_;?;6:;6‘5;0
PaddockiBlock: |No Salt Ave Fae +64 354 270 230
Agronomist: n malRCCiriOAgVES DO &Y
Report date: oTinz3
Growth stage GS 8.1 =
Results [ppm]:
HUTRIENT DESIRABLE REZUL ETATUS o oA g
Hink Luu i

Ammosiem - HHE 100 15 2153 it | | |

Hitrate - NO3 T 225 15.8 Low Hd
hosphores - P 350 100 501.8 Elerated F

Sulphar - ¥ 250 100 1318 Satizfactory
Patas - K 3500 1500 1305 Satizfactory

Cal. - a2 1350 515 B62.5 Satisfactory
Mageesium - Mg TS0 1700 2608 Optimam

Boros - B 400 2.00 0_503 Low

wigbdensm - Mo [ KT o023 [HE] Satisfactory

Copper - Cun 2.5 LK 0583 Low

Iron - Fe 5.0 18 1735
Masgamese - Mn 6.0 2.0 4.6
Zinc - Zm 10.00 4.0 4 A
Fodism - Ha 300 s0 f] 185.8 Marginal
Chloride - €I 2000 20 ‘ 2443 Poderately saling
brizx_ % 14 10 o J -
Analysiz Results Dezirable Rezult

NOZ:K Raio NOZ

NOZ

N0k T Rafio =]
(=]
3%
Cubon Mubo _\E
I

g 4 .s‘-.-
=%

draipan by gV deain
fom coging radiarch
Crocdckin. R

ey e o g

casty S dnakkcal Py

Led

T et L L AT LGS o L B T8 L A L et ke

el rraaon of Srblyicl AL DAL [l M Lamging, LA Paanling, diaeion el sl
rcompadtla Wi inapradon jﬂa whoged Vs fenenr procaduned Sois drabicsl Py Ll sedlm aempionde. o sona vl rer e
oo aggieadon o Inmpranin o b i RpEl Pl Sad it o kel I rasions. snd niat e diens, o o sgrensris

proucion Lonciiond. Cuarati

PR
2l
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NU-test

nutrient uptake

ine Grape Petioles

Pinot Noir
REPORT

AGVITA

AMALYTICAL

AEM 55129 16 310
PO Box 152,

Client Name: YERING STATION 2?0_;?"3:-;‘; é&:c
Faddocki!Elock: | Salty Untreated Fame +61 364 770 230
Agronomist: 1] mailcciniodsgnite com sy
Report date: o723
Growth stage G5 &1 o
Results [ppm]:
HUTRIENT DESINALLE RE3UL STATUS o o W
Higk Lau o
Amm - HH4 100 15 3813 w4 | | ‘
Mitrate - NO3 TO0 225 985 Low Rl
hocphorez - P 350 | 100 | 438 Elcrated " |
250 100 2203 Dptimum b
3500 1500 T6d. & Low
1350 3 8575 ZatizFactory
2750 1700 3131 Dptimum
4.0 2.00 0628 Low
elybdinam - Mo 0.04 0.032 0028 ZatizFactory
Copper - Cun 2.5 0E 0528 Low
Irom - Fe 5.0 1.8 1.538& Low
Mangamese - Mn 6.0 2.0 J4 8T Excessire
Zinc - 7w 1000 [ 4.0 JP1 385 NSatisFactory
Sodinm - Ha 300 50/ | 1061 | \ Elevated
Chloride - CI 2000 20 | 14833 | Highly caline
brix % 14 10\ [] J -
Analyziz Results Dezirable Rezult
MO Falio :\1':: o
MO3:Ca Ralio RCE
1058
ca
0%
Cubcn b

'y
Mg 435
=%

Ansoni by AV dmaieen

Thia Ieckevasdan, sl L ragr abaculd b L] 3 AT b S e (1A e Lk sl son o ke i oot o conciiora. Duairalla e ale. sk ikl
#om angaing nessanch caried ooty Sg'e dnabyical Py, Lol Therasepnedon of snahical i, pres s, (ec i amplng, sangie Fandling, s don and an

PO ACLPAA P10 Pk £ I GMGAR e Wl IS, M gt CPAAMAE (e At STV SPOMACAl Py LE| i Ao &r A wl e EAclS £
Sy b g, sl e Sgpe s o gt o Fub 0 aigohil Pas Gk i s e o inmagrantiey. e rac sembrditona ho e soransiar




Economic model
Salinity trial as a case study (Cab Savignon)

No Yield/panel or TA Loss Loss at Loss at
e el
anel &58/bottle
7.22 - -

Site 9 Good 134 13.92 3.50
Moderate 87 5.68 3.28 6.05 59.2% $4420/tonne  $1180/tonne
(threshold)
Bad 82 4.48 3.28 6.05 67.8% S5061/tonne  S$1356/tonne

* Management

Drip irrigate with Ca thiosulphate, etc:

Deep rip? <$500-700/ha
Add gypsum or lime

Deep- rip and add compost

Mole drains with compost
| | } <$16,000/ha
Add feather drains to get rid of salt

GRS






Effective use of soil tests
and management to solve
a salinity issue

Chlorine (ppm) 1010 10

EC (ds/m) 0.86 0.15
pH 7.1 7.4
Ca 16.8% 14%

ESP (Na) 12% 2.4%



Paired Sites: Relating soil qualities
to vield and wine quality

Good 155 17.04 11.90 3.50 7.22
Bad 133 12.34 11.55 3.28 6.05
Good 250 12.9 3.37 6.1
Bad 200 13.4 3.41 5.1
Good 230g 12.5 3.35 5.0
Bad 140g 13.5 3.22 5.0
High quality 128 8.58 13.4 3.64 4.9
Low quality 178 12.64 13.0 3.73 4.4

Baume 12-14.5
pH 3.3-35
Titratible acidity >6.5




ABOUT US ' LINKS  CONTACTUS

A soilquality.org.au

Module on the National Soil
Quality Website

Using the tools provided on this website you can gain a greater understanding of the health of your soil. You can
look at regional seil quality information, compare your data and examine soil relaticnships.

avasoilquality.org.au

Home  FactSheets  Calculators RooitUs  Links  Contact

your catchme

Click on the map to start ===

Featured iculator

Lime Cony

arison Calculator
culator allows

Tha tladk dots repessant itatks with cumen: data ses. Clidk on 53

A healthy soil is a soil that is productive and easy lo manage
under the Intended land use. it has biological, chemical and
Mors Calculators physical properties that promote the health of plants, animals

Examine By Industry Examine Your State

and humans while also maintaining environmental quality * Cropping » Western Australia
+ Dairy ¢ Tasmania
e o South Australia
‘ « Queensland

« New South Wales
« Northern Territory
Australia  Victoria

* Vegetables

e ra + GRoc| I .

THE UNIVERSITY OF 20 gf # - ~

DRy WOTERNAUSTRALIA 8 5T st Goverrment VON S- = SOUTHCOAST
-

Y

le
Google

Using the tools provided on this website you can gain a greater understanding of the health of your soil,
compare your data and examine soil relationships.

A healthy soll has biological, chemical and physical properties that promote the health of plants, animals and humans while also maintaining
environmental quality.

What can | do on Soil Quality? Featured Soil Calculator Featured Fact Sheet Compare Your Data
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MAKING SENSE OF BIOLOGICAL

INDICATORS

in soil. of soil

on living

give i
Mmmmﬂmwpmmanwwum-wawm

in or than physical and chemical i

For I there is little evid ly awailable which directly links the value of

g to productivi 2 P N pact. However, there is
devi 5 ied of soilsin A lia biok L indi

9 g 9

and soil processes, These have b. d i bicl tothose

# Indicators falling in the RED zone are high risk and need to be investigated urgently.

Diseases and Nematodes

Indicators of sosl inoculum status for soil borne disease
and/or nematode abundance are used to guide practical
paddock by paddock decisions about wsing control
meazures. The pathogen-host cycles are complex
and affected by a range of emvionmental crop and
management factors (see Take-all Disease, Cereal Cyst
Nematode, Root Lesion Nematode fact sheets). Because
the pathogens are highly variable across a paddock, 2 i
very important to use an appropriate sampling strategy
1o gain results that are representative of the paddock
{figures 1 & 2). A medum or high value obtained as part
dmlme!dmmmrngmv,mladhlhy\mk

| zone are moderate risk and should be investigated further.
» Indicators falling in the GREEN zone are low risk, reqular itori

should be continued.

dlheduaseot' 5 o

d 1o b qu:hpddodt
and farmers should seek the advice of an appropriately
qualified agronomist.

Riskrating for Disease and Nematodes

Figure 1: Cereal cyst nernatode wall couse ditinct potches of
yeflowed and stunted plants. Note the (ikeness of symploms (o
pocy stress Photo by Varstons, DAFWA,

Nsnaedagu

e e
hto by Vivien Vanstere DAFVIA, Nematalogy)

e

VATAIY A S0 B WPETC My T
Whaztvd WM ot B Lrmy for 2

prganic carbon

atter in sod refers to all the materials that are
associated with living organisms. It is difficult
re directly and total organic carbon (usually
H a3 %C—the percentage of carbon in the soil), is
H instead. The value for total organic carbon can
ad 1o give tonnes of carbon per hectare using
on about bulk density and gravel content (see
fanic Carbon fact sheet). Low levels of total arganic
Jan indicate that there might be problems with
s0il structure, low cation exchange capadity and
imover. Whese total organic carbon in a paddock
the soils capacity to store arganic matter &
ncreased by increasing ground cover, reducing
ining stubble, increasing the proportion of
the rotation or other management strategies
ase inputs of organic materials into the soil

Total organi carbon (%() in sand soil

Total arganic carbon can be separated into it}
{termed fractions or pools) which differ in
structure. The kabile pool which turns over ref
{5 years), results from the addition of fresh|
as plant roots and living organisms. in conf
resadues are siower to turn over (20-40years)
are physically ar chemically protected. Soi
also contain charcoal as 2 result of burning W
totally recalcitrant. The proportion of total of
in the labide fraction can be used 1o identify|
amounts of regular residue input. In sand s
total ceganic carbon should ideally bein the
in loam scils 15% and in clay soils 20%.

Microbial biomass

The size of the sodl micobial biomass
mg Cperkg) is off i

(see Microbial Biomass fact sheet). Wicrab)
the ponuhwseofm all biclogical pr

{figure3).

bebmdmdnel’mngmsesdlftm&u

Releases nul
" from crop rd

indicates ch
organic maj

. source of nf
for plants

Author: Elizabeth Stockdale (Newcastie

2 soullquality.org.au

Mlnﬂﬂwsﬂmlﬂmdwdmmwﬂm-&mmw

over time and with These i

are used to guide

over the

period of a rotation. It is important to monitor these it

as they can act as i yield,

restricting crop growth and preventing the yield potential from being achieved.
« Indicators falling in the RED zone are high risk and need to be investigated urgently.
+ Indicators falling in the AMEER zone are moderate risk and should be investigated further.

* Indicators falling in the GREEN zone are low risk, regular

Soil pH (acidity and alkalinity)

pH s 2 measure of the concentration of hydrogen jons
n the soil sclution. The pH unit scale runs from 1 to 14,
with 1 being mast acid and 14 being most alkaline; soils
nomally fall in the range 3-8 Acdic soils can restrict
microbial activity, reduce the avaisbility of essential
nutrients and cause aluminium toxicity in the subsurface
which retards root growth, restricting access to water and
nutrients (figure 1) lsee Sail knity fact sh«n Application

shouldbe

pH in the neutral to alkaline range

Electrical conductivity in topsoil

The concentration of soluble salts in the soil solution

& messured by the electrical conductivity (EC) of the
ion extract. EC s in units of deci siemens

crops s of acd or alkali
mdmmsmbeophmnsedwmducﬂhenmpaadpﬂ
constraints.

of agri lime it . Some

Topsoil pH in the acidic to meutral range

mﬂﬂl-hu&blminqe

Figure 1: Aurninium toxinity r=tarded roct growth of barlsy
seediings grown in acidic subsurfoce soll (p# A0) fnight)
compted to normal 1o growth in limed o (o 5.1} fieft)

per metre (dS/m), known as ECe. Measurements of EC
made in a 1-part sod to 5-part water suspension are first
converted o ECe before comparison with the indicator
values given below (see Electrical Conductivity fact sheet).
Kuu:dwmmnmﬂwwhﬂeuhmsm:mnnwl

 salinity
ofhigh st concentraticns can stunt phant g"wnh because
water uptake by the roots is reduced by the increased
osmotic potential of soil. Also, when salt concentration in
the soil is high, there can be increased rates of leaf necrosis
over the growing season. EC & very variable over time
and across a paddock, so further investigations of the site
should be carried cut by an expert.

Electrical conductivity (ECe)

Water repellency
Water repellency occurs when the hydrophobic (or water
repeliing) wuy m:h:mh from plant residues decompose

thewﬂwrface(ﬁgurehmwvwdlenqupnlymu
n scils with <10% clay. Sand soids are more prone to water

y 2s it takes less by ic material to coat
mndwidual particies. Water repeliency & measured in the
fboratory using the molarity of ethancl drop test (see
Water Repellency fact sheet). The higher the strength of
ethanol needed to penetrate the sod, the more severe the
water repeliency.

University, UK)

vy Frasa

T b *
e i o wheatbelt
Ry v natural resource
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For those that want to read more!!

1. Two refereed review papers in Grape and Wine Research
2. 1 article in the ‘ANZ GW Magazine’

3. AWIT 2011 and 2013 — workshops. Interactive soil quality
workshop conducted at the AWIT 2013 described as ‘Best
Workshop Ever’

4. Twelve regional seminar sessions throughout the industry

It l s 192

’ Grape and Wine Research L l‘
WATER & VINE 0 G ﬁ
= . ) .‘:LV
=B —TN
— ] s

Diffwrenicl axpression of ganes ralcied ko packn mekd &

dhring the poshorvet debydroin of berie fom

i gropwvise clbony



Conclusion: Collecting data and use of a standardized indicator
test can lead to information which will assist the industry manage
soil quality, crop yields and wine quality

Productivity/yield

* Full range of indicator tests

* Remote sensing and yield
mapping to soil qualities

2. 8.6 * Kk 0. 0.0.0 ¢80 & 6. 6.6 ¢
75-79 80-83 84-86 87-89 90-93 94-97 [98-100
12 | 14 | 15 15.5 16.5 17 | 18 [19]195] 20

NO MEDAL BRONZE SILVER Goilb [ Golb
Wine quality

Benchmark and monitor a few specific
traits of good areas of the vineyard and
improve management for other areas!




Definitely The End!



How and what tests would you do to
solve the problem?

Department of
Environment o127 Bl state Government

Primary Industries Victoria
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Range of Indicator Tests to assist to identify and overcome a
constraint

Pre season  petiole Veraison Berry Wine juice Post

soll Tests at sap samples harvest soil
flowering/8
0% cap fall

Department of
Environment and Eoueoirs

Primary Industries Victoria




The post harvest soll test correlated well with the sap,
grape and berry juice samples at harvest.

Cl (ppm) after harvest Petiole parameters
igg Cl Threshold 5000
160 4500 ppm

140

i 4000 OLow salt Nil
100 00-15 Low Salt 3500 B Elevated salt Nil
80 B 0-15 Elevated salt 3000
60 035-45 Low Salt o Cl Threshold
40 2000 +
20 B 35-45 Elevated salt
q 1500

Low Salt|Elevated|Low Salt|Elevated 1000 ‘ Na Threshold
salt salt 500
i il |
K Cl Na

0-15 0-15 | 35-45 | 35-45

g
Dropped fruit Cl content Thresholds in wine
400.00 500
: ppm
350.00 450 Ci Threshold
300.00 400 Na Threshold
350 .
250.00 Low salt Nil
800 B Elevated salt Nil
evated sal |
AU Low salt Nil 250
150.00 O Elevated salt Nil 200
100.00 150
50.00 100
50

0.00

Department of

Environment and State Government

Primary Industries Victoria




Standardised methodology

 Same time, same place, same method

* Approx 4 weeks after harvest

 Undervine, mid-row, non-production

* Single panel; undervine: near dripper, approx 20 cm from trunks

. midrow: avoid machinery tracks
e Surface: 0-15 cm, 5 pooled cores — biol, chem; undisturbed peds — phys.







If you have used soil tests, do you use them
regularly?
A. No
B. Annually >1%
C. Once every 3 years

D. Less frequently
E. Other




Outline of Presentation

1. The importance of soil quality/health

2. The development of a standardized set of

Indicators and benchmarking regions

3. What we have done and how to use the tests




